Abstract-This paper attempts to bring together the demographic literature on differential migration with economic analysis of regional labor mobility. This is done by estimating a rather simple form of economic model of migration by means of linear regression analysis for specific age, education and occupation groups of male interprovincial migrants in Canada. The data on migration are from the population sample of the 1961 Census of Canada. The pattern of migration differentials displayed by these data is broadly similar to that observed in the United States and elsewhere. The regression results suggest that differential migration by education and occupation groups may be accounted for by the varying responsiveness of the various groups to economic gains obtained through migration. While this seems to be generally true of age differentials as well, the relationship of those to regional income differentials is weaker and points up an important role of motivations other than economic gain.
This paper reports an endeavour to that has come to be common in the eeobring together two strands of research on nomic analysis of migration. The variathe migration of population within coun-tions in the response of migration to the tries. The identification and measure-explanatory variables of this model afment of differentials in migration among ford some indication of the significance population groups of varying character-of differences in economic motivation in istics have received considerable atten-accounting for migration differentials. tion from demographers. The study of A number of reasons for migration migration by economists has typically differentials have previously been sugbeen at a more aggregate level and has gested. Most closely studied have been focussed on the redistribution of labor age differentials which have been variamong regions in response to variations ously attributed to peculiarities of stages in economic opportunity. The issue ex-of the life cycle (Bogue, 1959; Shryock, plored in this paper is the extent to 1964; Stone, 1969) , to the greater adaptwhich differential rates of migration of ability of younger persons to new situaseparate age, education and occupation tions (Petersen, 1969, ch. 8) , to the act classes are related to variations in the of entry into the labor force (Stone, responses of these classes to the eco-1969), and to the more specifically economic gains obtainable through migra-nomic act of job changes. Several of the tion, The problem is approached by esti-reasons offered suggest that, in one way mating for each age, education and or another, there is a systematic relaoccupation group a simple model of in-tionship between age and responsiveness terregional mobility of labor of a type to the economic gains obtainable through migration. A rationale for this was offered by Sjaastad (1962) , who pointed out that costs of migration probably rise with age while the period over which the gains in earnings are enj oyed is shortened and that this alone would lead us to expect migration to be disproportionately high in the younger adult age groups.
The analysis offered in this paper is not highly sophisticated and the data that are used have some serious limitations. Nevertheless, this attempt to tie together two traditions in migration research seems to be fairly fruitful for the light that it throws on the reasons for a differential incidence of migration.
MIGRATION DIFFERENTIALS IN CANADA
Distinct and systematic variations in the incidence of migration have been found for different age, sex, color, education and occupation groups. Of these, only age differentials appear to hold without exception. This claim was made as early as 1938 in the now classic review of migration differentials by Dorothy S. Thomas. The considerable evidence that has come into existence since then has continued to bear out the virtual universality of a disproportionate concentration of migration among persons of younger adult ages. Rates of migration are low before adulthood, rise sharply to a peak in early adulthood and then fall off with increasing age. Recent evidence for interstate migration in the United States shows a sharp peak of migration rates in the age group 20-24, with the rate for 25-29 only slightly lower and with the rate then falling considerably for the 30-34 year group (Eldridge, 1965; Shryock, 1964) . Evidence for Canada (Stone, 1969) indicates a somewhat later peak, in the age group 25-29, and with the rate for males 30-34 remaining higher than for the age group 20-24.
Educational and occupational differentials tend to follow a similar pattern be-
DEMOGRAPHY, volume 8, number 2, May 1971
cause the more highly skilled occupation groups are comprised largely of the better educated. Broadly speaking the rate of migration rises with the level of education or the level of skill represented by the occupation. While this pattern appears to hold for the United States as a whole (Bogue, 1969, ch. 19) , important exceptions have been found. For different periods and different bodies of data Hamilton (1959) and Fein (1965) both find a bi-modal distribution with the poorly educated and the highly educated both disproportionately represented among out-migrants from the South. Lee (1966) speculates that this bi-modal selection is probably the norm. For Canada, though, Stone (1969) finds a monotonically positive association of migration with years of schooling. The statistics of migration that are used in the present study are from the 1961 Census of Canada. They were gathered from a twenty per cent sample of non-institutional households whose members were asked their place of residence five years previous to June, 1961. This body of data is ably discussed by Stone (1969) . The focus here is solely on interprovincial migrants whose patterns of differential migration are summarized in Table 1 . High rates of migration in the age groups 20-34 are evident, with a pronounced fall at older ages. Rates of inter-provincial migration rise sharply with the level of schooling and a standardization for age indicates this pattern to be only to a slight degree a consequence of the generally higher educational attainment of persons in the younger age groups. Among occupations, the rate of migration for men in the Service group is markedly above that for other groups and the rate for Professional workers is also high. The migration rate is lowest for 'blue collar' occupations taken as a broad group.
The differential rates that are shown for occupational classes, and to a lesser extent for educational classes, incorpo- Where, through migration, they can increase their earnings by more than the costs of migration, it is predicted that they will undertake to move. The theoretical underpinnings of this view of migration date back at least to Adam Smith. The idea has continued as an almost self-evident part of the economics of labor markets although until recently with little systematic attempt at empirical verification. Evidence for Great Britain in the interwar period indicated that migration within the country was related to the degree of slackness and tightness of regional labor markets (Makower, 1939) . Sjaastad (1960) and Raimon (1962) presented persuasive demonstrations that state income differentials were important factors in accounting for interstate migration in the United States. Subsequently there has appeared quite a number of moderately differentiated migration models based essentially on the view of the migrant as a seller of labor intent on maximizing the return to his services. Parallel to this has been the explicit introduction of variables representing relative economic advantage into migration models of the 'gravity' type, especially in the work of Lowry (1966) and Rogers (1967 rate more than just geographical mobility. Persons are classed according to their occupation at the end of the period and after migrating. Hence the variations among occupation groups in rates of mobility include to some degree occupational as well as geographical mobility. The rates for Service occupations and for Professionals are undoubtedly biased upwards because these were expanding occupations in all regions; those for Transportation workers and Laborers, Farmers and Other Primary workers are biased downward since these were declining occupations. In general, the lack of beginning-of-period, and origin-specific information, by frustrating the computation of migration rates that have precisely the 'exposed' population as their base, and even calling into question the causal interpretation of the regression analysis, is a critical shortcoming of census migration data that is only partly and imperfectly circumvented in this study.
THE ECONOMIC ANALYSIS OF LABOR MOBILITY
There has developed in economics a of origin who would be potentially 'eligible' as migrants are taken account of by analysing the rate of migration between regions in relation to the numbers initially in the region of departure. In its simplest form the theory is stated in equation [1] where Mij/P i is the flow of migration from region i to region j, in relation to the number of people in region i, E is the gain in earnings that can be obtained through migration and C the cost of making the move.
Cost is conceived of broadly to encompass indirect costs in the form of earnings foregone while making the move and getting settled into a job in the new region and the psychic costs of disrupting relations with friends and relatives, the schooling of children and so forth. Since the world is not one of perfect information wherein opportunities in region j are fully known to persons in region i, the cost variable might appropriately be extended further to include the costs of search involved in gaining information about opportunities at a distance. Similarly, the earnings variable E, should be taken to represent the expected gain to be made from migration rather than any precise knowledge of what the gain might actually be. This is, unfortunately, in no wayan exact formulation and leaves considerable leeway as to what the actual specification should be for the purposes of estimating the parameters of the model. The nature of the data that are available usually imposes some definite limitations. With regard to the present study, the statistical evidence from the 1961 Census of Canada provides observations on the movement of persons, over a period of five years, between each of the ten provinces of Canada. These provinces differ considerably in size such that for reasons of sampling variability The gain in earnings that the prospective migrant could be expected to make is measured by the extent to which 1961 average annual earnings from employment in the destination region exceed the average of the origin region. These data are drawn from the Canadian census for 1961. Their use as proxies for the discounted values of increased lifetime earnings resulting from migration can be justified if two assumptions are satisfied-first that current regional differentials in average earnings from employment 'are not just transitory but are representative of differentials that will continue over long periods and, second, that individuals from the several regions will apply the same rate of discount. Historical evidence for Canada suggests that the first assumption is not implausible and there is no apparent reason not to accept the second.
Not all individuals move from regions of low to regions of high regional average earnings. Indeed, for every flow of people in that direction there is a significant, but typically smaller flow in the opposite direction. In the analysis that follows, apparent losses in earnings through migration from high to lower income regions are taken account of by introducing the E variable with a negative sign. It should be pointed out that the effect of this is as though the estimates related to net migration, the movements in the direction of negative earnings differences partly offsetting the movements in the direction of positive earnings differences.
A more serious problem arises from the use of end-of-period earnings data since the differences in regional average earnings might themselves be partly a consequence of the flows of migration over the preceding five years. To the extent that migration among regions was successful in more efficiently allocating labor we would indeed expect it to have the effect of reducing regional differentials in earnings. In such a system, where causation runs in both directions, single equation, ordinary least squares estimates of the model will have biased coefficients. In the particular situation being studied here, however, this difficulty may fortunately have been bypassed. Inspection of the differentials in average income levels among Canadian provinces and their trend over the intercensal period 1951 to 1961 suggests that in fact migration had at most an imperceptible effect in reducing regional differentials (McInnis, 1969) . Other influences were evidently operating to counteract the effects of interregional migration. While this holds for aggregate migration, it is less clear that the problem is avoided for each of the specific groups of migrants analysed.
In addition to regional differences in 199 earnings, the migration model that is estimated here relates migration to highway mileage between the main centres of population of the origin and destination regions. This variable, Du, is introduced as a rough proxy for a broadly conceived measure of the costs of movement. What is not clear is the extent to which the distance variable represents direct or indirect costs of movement and the extent to which it captures the diminution of information about economic opportunities as distance increases, and hence the cost of search for those opportunities. For both reasons migration should be inversely related to the distance between regions. A third variable, the size of the labor force in the destination region, is added to give scale to the measure of economic opportunity. A specified gain in earnings might attract more migrants if it pertained to a large rather than a small region. It is not clear, a priori, that migrants would indeed visualize their own act of migration as reducing the gains to be made from migration, especially where the number of opportunities in the region of destination is limited. But it is at least open to testing.
The model that is estimated here, as specified in equation [2] , is pretty much in line with what is typical of work on the economic analysis of regional labor mobility.~;
• [2] The main explanatory variables, income differentials between regions (E*) and distance (Dij) , are standard. Authors differ as to whether they include any variable for the scale of the destination region (L J ) . Also, there is considerable variation in recent research in the selection of the form of the dependent variable. In general, the model adopted here reflects most closely the work of Galla-way (1967) , especially in the adoption of an arithmetically linear rather than logarithmic form of the regression equation. The simple linear equation correctly emphasizes the absolute difference in earnings levels between regions. This is more consistent with the underlying theory than the relative earnings differentials implied by the logarithmic form.
As a basis against which the subsequent estimates of the migration model for specific groups can be compared, the results of fitting equation [2] with data for 1956-61 interregional flows of all adult males in Canada are shown in the first row of Table 2 . What this shows is that migration between any two regions of Canada rose by 29 per hundred thousand eligible persons in region i for every $100 increase in the excess of j's average earnings over i's average earnings. If region j were larger by one thousand workers, migration would increase by .3 of a person per hundred thousand in region i,
DEMOGRAPHY, volume 8, number 2, May 1971
and this effect is of marginal statistical significance. An additional 100 miles of distance between the two regions would reduce the flow of migration by 33 per hundred thousand persons in region i.
The fit of the regression equation is reasonable for a cross-section study, and the variables that are emphasized, E* and D ih have coefficients with the expected signs and are significantly different from zero. In short, the model seems to give acceptable results.
I have examined the implications of this relationship more fully elsewhere (McInnis, 1969) and can merely report here that the model is relatively insensitive to modifications in the form of the relationship and to other minor alterations in specification. The main point of introducing this estimate for a highly aggregated group of migrants is that the strategy of the present paper is to apply the same model toa number of flows of migrants of specific characteristics. 
ESTIMATES OF THE MIGRATION MODEL FOR SPECIFIC GROUPS
The following analysis focusses on four age groups, three education classes divided into two age groups, and seven broad occupational classes which could not be analyzed separately by age. It considers only male migrants. The estimated coefficients of the variables for each of these specific groups of migrants are shown in Table 2 .
The regression estimates for specific groups broadly conform to the result for all adult male migrants. The dependent variable in each case is the region-toregion flow, over the five year period, of persons of age, education or occupation specified in 1961, expressed as a rate per hundred thousand such persons in the region of origin in 1956. The L J and DiJ variables are the same as in the regression for male migrants of all ages. Earnings differentials (E*) are in all cases those for the specific age, education or occupation group under study.
Age: There appear to be substantial differences by age in the response of migration to economic variables, but these differences do not unequivocally indicate that differential migration by age is largely a consequence of differential response to the economic gains from migrating. The youngest group of migrants (20-24) is the most highly responsive to regional differences in earnings. However, it is only for this young age class that earnings differences between regions exert a really strong influence on interregional migration. While the coefficient of E* declines with increasing age, the main drop is between the age group 20-24 and all of those older. Moreover, for the most highly mobile group (25-34) the coefficient of E* falls just short of statistical significance at the usual .95 level. For ages above 35 the coefficient of E* is significantly above zero in a statistical sense 201 but is low compared to that for the 20-24 year group.
Rather surprisingly, the deterrent effect of distance turns out to be stronger for the young, most mobile class (25-34) and less severe for the oldest age group (45-64). It is likely that this is partly a consequence of the interprovincial flows of migration being a combination of long distance urban-to-urban flows and shorter distance rural-urban flows that cross provincial boundaries. There may be a greater tendency for younger persons to predominate in the latter flows. In addition, the phenomenon might result partly from a greater average wealth of older migrants that makes it easier for them to incur the costs of longerdistance moves.
The L J variable presents something of a puzzle. Similar variables have turned in an inconsistent performance in earlier migration models. That result carries through to the present study where Lj, introduced here to capture the possible influence of scale of opportunities in the destination region, has no influence on the migration of the youngest and oldest groups but turns up with a significant coefficient in the middle age groups. Viewed together with the results for the earnings variable this may indicate that potential economic gains from migration would properly be specified differently for different age groups. That, however, is a speculation that cannot effectively be pursued via the research strategy of this paper. The role of destination size variables in migration models requires more careful study than afforded either by this paper or by previous analyses and is recommended as a topic that warrants further research.
In summary, the foregoing results indicate that the over-all pattern of age differentials in the responsiveness of migration to likely economic gains resembles the age pattern of differential migration. However, the alignment is such as to suggest that differential re-sponse to economic opportunity falls well short of providing anything like a full explanation of age differentials in migration. Other influences are clearly at work and it is tempting to suggest that the highest rates of migration may be found in the age group 25-34 precisely because interregional movements for non-economic reasons are most highly concentrated in those ages.
Education: The results by education classes are more clear-cut. The pattern of coefficients is more in line with what would be expected if differential migration were a reflection of differing strength of response to economic opportunity. The coefficient of the earnings variable consistently rises with the level of educational attainment, and is greatest for younger migrants with University education. The migration between provinces of younger persons with only Elementary education does not really appear to be responsive to earnings differentials, nor to the size of destination regions, although it is significantly but not very strongly deterred by distance. The deterrent effect of distance turns out to be positively related to levels of educationcontrary to what I believe one might have expected. The L J variable (scale of destination region) again shows up quite inconsistently. Its coefficient is not significantly different from zero for Elementary and Secondary education groups yet the variable is both statistically significant and of notable magnitude for the University educated.
Occupation: The highest rates of migration in Table 1 were observed to be for persons in Service occupations, with Professional workers ranking second but considerably lower. Laborers had the lowest rates of interprovincial migration. The responsiveness of migration to earnings differentials is greatest for Service and Clerical occupations. Both groups have coefficients on the earnings variable DEMOGRAPHY, volume 8, number2, May 1971 well above those for other occupations. Next in line come Craftsmen and Professional workers. For Laborers (including Farmers and Other Primary Workers) the coefficient of E* is not significant. While that is also the case for Managerial workers, the latter is an occupational group that would likely include a higher proportion of persons who were transferred in the jobs which they hold. It is also a group for which E* may poorly reflect regional differences in economic opportunities.
Again, rather surprisingly, but consistent with the findings for educational groups, the deterrent effect of distance appears to be positively related to the skill levels of the occupational groups. Even more curious is the prominent, high, and statistically significant coefficients of destination region size for Professional and Service occupations, in contrast to the lack of significance of that variable for other occupation groups. This seems to point to a more complex process of migration than the models employed in this paper would suggest. Attractive economic opportunities for Service and Professional workers may be highly concentrated in the larger urban centres, which in turn are in the more heavily populated regions. For other, perhaps less distinctly urbanized occupations, attractive opportunities may more frequently lie in smaller regions.
So far the discussion has been entirely in terms of the patterns of the coefficients of the regression models in relation to observed migration differentials. Given weaknesses in the data and some doubts as to the specification of the model this is perhaps as far as the analysis should be pushed. A question might even be raised as to whether the magnitudes of the coefficients of the model are really such as to warrant the interpretation I have given them. These models explain only a modest fraction of the variation in regional migration.
Moreover, the estimated response of migration to differences in earnings does not appear to be strong. For younger men with Secondary schooling, for example, the estimated equation would predict that an increased earnings differential of $100 would raise migration per hundred thousand 'eligibles' in the region of origin by 65. The earnings differential for that group between the Atlantic provinces and Ontario (relating to one of the largest and most significant migration streams in Canada) is almost $800. Migration from the Atlantic provinces to Ontario of younger males with Secondary schooling was about 2200 per hundred thousand eligibles. A widening of the earnings differential by $100, or about 13 per cent, would lead to about three per cent more migration. This appears to be a rather small effect. It should be kept in mind, however, that there would be a reduced flow from Ontario to the Atlantic provinces consequent upon the same widening of the earnings differential. The net movement of persons between the two regions was about one-fifth of the gross flow. The regression model predicts in this situation about a doubling of the net movement in favour of Ontario as a result of an increase of $100 in the regional income differential. Viewed in this way the response of migration to income differences is far from inconsiderable.
CONCLUSIONS
It may reasonably be concluded that migration differentials are to a considerable degree, but not wholly, a reflection of variations in responsiveness to differentials in economic opportunity. A simple economic model of migration gets best results when applied to specific groups that are highly mobile and performs least well for poorly educated and lowskilled occupation groups. A noteworthy exception to this conclusion is the weak 203 performance of the model for the highly mobile 25-34 year age group. Economic motivation alone has not told the whole story.
The results relating to the variables other than income are fully as interesting as the confirmation of the expected pattern of income coefficients. The size of the destination region, measured by its labor force, is a positive attraction for some groups (25-44 year olds, the University educated, Professional and Service workers) but not for others. Even more interesting is the positive association between migration rates and the strength of the deterrent effect of distance. We are left wondering whether this is because distance as a cost is more carefully considered by the higher educated and higher skilled groups that are evidently more economically motivated, or whether it is because persons with little education or skiIl must range more widely in their search for jobs. Evidence from other bodies of data relating to other circumstances would be helpful in sorting this out.
Finally, what are we to make of the closer association of educational and occupational migration differentials than of age differentials with the strength of response to geographical differences in earnings? Is this because the heavy concentration of migration in the young adult ages makes those age groups more heterogeneous educationally or occupationally? Or is it simply that education and occupation have a closer bearing on economic status than does age? The results presented here may suggest that migration differentials by education and occupation groups are of a rather different sort than those for age classes. The former may be an outcome of the functioning of the economic system and consequently may differ in the pattern of differentials that emerges from one set of circumstances to another, a point that has been emphasized by Bogue (1959 
